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Q>4)  A  device  for  hand-held  hammer  machines. 
A  hand-held  hammer  machine  with  handles  (2)  which  via 

arms  (13)  are  connected  with  an  axle  (5)  rotatably  arranged  in 
a  housing  (1).  The  axle  is  provided  with  actuation  means  (6) 
which  move  one  end  of  one  or  more  springs  (11)  along  a 
substantially  circular  arc  shaped  curve  when  the  axle  (5)  is 
turned.  The  other  end  of  the  spring  is  supported  by  a  cup- 
shaped  support  means  (12).  Turning  of  the  axle  (5)  thus 
results  in  compression  of  spring  (11)  and  at  the  same  time  a 
shortening  of  the  moment  arm  (A)  of  the  spring  force  so  that 
the  moment  of  the  spring  force  about  the  axle  (5)  is  substan- 
tially  constant  when  feed  force  is  applied  against  the  handles 
(2). 





The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  a  d e v i c e   fo r   h a n d - h e l d  

hammer  m a c h i n e s   fo r   d a m p i n g   of  v i b r a t i o n s   t r a n s f e r r e d  

to  the   h a n d l e s   of  the   m a c h i n e .  

In  a  p r i o r   a r t   d e v i c e ,   see  U.S .   p a t e n t   3  275  089,   a  t o r s -  

ion  s p r i n g   of  r u b b e r   is  u s e d .   Th i s   s p r i n g   is  v u l c a n i z e d  

to  the  m a c h i n e   h o u s i n g   and  to  a  h a n d l e   m e a n s ,   wh ich   i s  

p i v o t a b l y   j o u r n a l l e d   r e l a t i v e   to  the  m a c h i n e   h o u s i n g   i n  

the  t o r s i o n   s p r i n g .   A  d i s a d v a n t a g e   w i t h   t h i s   d e s i g n   i s  

t h a t   a  l a r g e   p a r t   of  t h o s e   v i b r a t i o n s   wh ich   the  m a c h i n e  

h o u s i n g   is  e x e r t e d   to  d u r i n g   o p e r a t i o n   of  the  m a c h i n e  

is  t r a n s f e r r e d   to  the  h a n d l e s .   Th i s   is  e x p l a i n e d   t h e r e b y  

t h a t   the   f o r c e   t r a n s f e r r e d   to  the  h a n d l e s   v a r i e s   w i t h  

the  moment  in  the   t o r s i o n   s p r i n g ,   i . e .   w i t h   the  a n g u l a r  

p o s i t i o n   of  the   h a n d l e   means  r e l a t i v e   to  the  m a c h i n e  

h o u s i n g .  

The  o b j e c t   of  the   p r e s e n t   i n v e n t i o n   is  to  c o n s i d e r a b l y  

damp  the  v i b r a t i o n s   t r a n s f e r r e d   f rom  the   m a c h i n e   h o u s i n g  

to  the  h a n d l e s .   Th i s   is  a c h i e v e d   by  at  l e a s t   one  s p r i n g  

b e i n g   a r r a n g e d   such   r e l a t i v e   to  the   h a n d l e s   and  the  m a c h i n e  

h o u s i n g   t h a t   the   s p r i n g   is  c o m p r e s s e d   when  the  h a n d l e s  

are   p r e s s e d   down  and  at  the  same  t ime   the  moment  arm  o f  

the  s p r i n g   f o r c e   r e l a t i v e   to  the   a x i s   of  r o t a t i o n   of  t h e  

h a n d l e   means  is  s h o r t e n e d   in  such  a  way  t h a t   the  m o m e n t  

of  the  s p r i n g   f o r c e   a b o u t   t h i s   a x i s   of  r o t a t i o n   is  s u b s t a n t -  

i a l l y   c o n s t a n t   o v e r   the  m a j o r   p a r t   of  the   r a n g e   of  m o v e m e n t  



of  the   h a n d l e s .  

An  e m b o d i m e n t   is  d e s c r i b e d   b e l o w   w i t h   r e f e r e n c e   to  t h e  

a c c o m p a n y i n g   d r a w i n g s   in  w h i c h   f i g .   1  shows  a  c o m b i n e d  

d r i l l i n g   and  b r e a k i n g   m a c h i n e   in  w h i c h   the  i n v e n t i o n   i s  

u s e d .   F i g .   2  shows  a  p a r t   of  the   m a c h i n e   f rom  b e h i n d  

w i t h   c e r t a i n   p a r t s   r e m o v e d   to  show  the   i n v e n t i o n .   F i g .  

3  shows  a  c o r r e s p o n d i n g   v i ew  from  a b o v e .   F i g .   4  s h o w s  

a  p e r s p e c t i v e   v iew  f rom  b e h i n d   w i t h   the   h a n d l e s   i n  

one  a n g u l a r   p o s i t i o n .   F i g .   5  shows  a  c o r r e s p o n d i n g  

v iew  w i t h   the  h a n d l e s   in  a n o t h e r   a n g u l a r   p o s i t i o n .  

F i g s .   6  and  7  show  s c h e m a t i c a l l y   the   o p e r a t i o n   o f  

the   i n v e n t i o n .   F i g .   8  shows  h o w  t h e   f o r c e   by  w h i c h  

the   h a n d l e s   a re   p r e s s e d   down  v a r y   as  a  f u n c t i o n   o f  

the  d o w n p r e s s i n g   of  the   h a n d l e s .  

The  m a c h i n e   shown  in  f i g .   1  is  a  c o m b i n e d   r o c k   d r i l l i n g  

and  b r e a k i n g   m a c h i n e   w h i c h   c o m p r i s e s   a  m a c h i n e   h o u s i n g  

1.  A  c o m b u s t i o n   e n g i n e   is  m o u n t e d   in  t he   m a c h i n e   h o u s -  

ing  in  the   u s u a l   way.   The  c o m b u s t i o n   c h a m b e r   of  t h e  

e n g i n e   is  s i t u a t e d   b e t w e e n   an  e n g i n e   p i s t o n   c o n n e c t e d  

to  a  c r a n k   s h a f t   and  the   hammer  p i s t o n   of  the   m a c h i n e .  

S i n c e   the   d r i v i n g   of  t he   hammer  p i s t o n   is  n o t   e s s e n t i a l  

to  the   p r e s e n t   i n v e n t i o n   o t h e r   m e a n s  ,   e . g .   c o m p r e s s e d  

a i r ,   c o u l d   be  i n c o r p o r a t e d   f o r   the   d r i v i n g   of  t h e  

hammer  p i s t o n   i n s t e a d   of  t he   c o m b u s t i o n   e n g i n e .   T h e  

m a c h i n e   is  a t   i t s   l o w e r   end  p r o v i d e d   w i t h   a  t o o l ,   e . g .  

a  d r i l l   rod  3.  The  m a c h i n e   is  f u r t h e r m o r e   p r o v i d e d  

w i t h   a  h a n d l e   m e a n s ,   i n c o r p o r a t i n g   two  h a n d l e s   2 ,  

w h i c h   is  p i v o t a l l y   j o u r n a l l e d   in  the   m a c h i n e   h o u s i n g   1 .  

The  m a c h i n e   is  f u r t h e r m o r e   p r o v i d e d   w i t h   a  f u r t h e r  

h a n d l e   7  f o r   more  p r e c i s e   s i d e w a y s   c o n t r o l   of  t h e  

m a c h i n e   fo r   c e r t a i n   t y p e s   of  o p e r a t i o n ,   e . g .   s t a m p i n g .  

These   h a n d l e s   a r e   p r e f e r a b l y   made  of  an  e l a s t i c   m a t e r i a l ,  

e . g .   p o l y u r e t h a n e ,   in   o r d e r   to  o b t a i n   good  d a m p i n g  

of  h i g h   f r e q u e n c y   v i b r a t i o n s .  



In  f i g s .   2-5  the   u p p e r   p a r t   of  the  m a c h i n e   h o u s i n g   1 

is  shown  w i t h   c e r t a i n   p a r t s   r e m o v e d   to  show  a  p r e f e r -  

red  e m b o d i m e n t   of  the   i n v e n t i o n .   The  u p p e r   p a r t   of  t h e  

m a c h i n e   h o u s i n g   1  c o m p r i s e s   the  c r a n k   h o u s i n g   4  a n d  

a  t r a n s v e r s e   a x l e   5  w h i c h   is  r o t a t a b l y   j o u r n a l l e d   i n  

the  m a c h i n e   h o u s i n g .   The  a x l e   5  is  by  means  of  arms  13 

c o n n e c t e d   w i t h   the  h a n d l e s   2.  The  a x l e   5  is  f u r t h e r -  

more  p r o v i d e d   w i t h   a c t u a t i o n   means   6  in  wh ich   s h o r t  

a x l e s   8  a re   r o t a t a b l y   j o u r n a l l e d .   The  arms  13  and  t h e  

a c t u a t i o n   means  6  a re   c o n n e c t e d   w i t h   the  a x l e   5  b y  

means  of  p i n s   14  or  in  a n o t h e r   s u i t a b l e   way.  Two 

h e l i c a l   s p r i n g s   11  a re   s u p p o r t e d   at  one  end  by  c u p -  

s h a p e d   s u p p o r t   means  12  on  the   m a c h i n e   h o u s i n g   1  a n d  

at  the  o t h e r   end  by  n u t s   10.  If  the   m a c h i n e   is  d r i v e n  

by  c o m p r e s s e d   a i r   s p r i n g s   11  c o u l d   be  r e p l a c e d   by  a i r  

s p r i n g s .   Nuts   10  a re   by  means   of  a d j u s t m e n t   s c r e w s  

c o n n e c t e d   w i t h   the   s h o r t   a x l e s   8.  H a n d l e s   2  a r e  

p r o v i d e d   w i t h   p i n s   16  w h i c h   c o o p e r a t e   w i t h   r e c e s s e s  

15  in  the  m a c h i n e   h o u s i n g   1  in  o r d e r   to  r e s t r i c t  

the  r a n g e   of  m o v e m e n t   of  the   h a n d l e s   2 .  

F i g s .   6  and  7  show  s c h e m a t i c a l l y   the  o p e r a t i o n   of  t h e  

v i b r a t i o n   d a m p e r .   F i g .   6  shows  the   p o s i t i o n   of  t h e  

a c t u a t i o n   means  6  when  the   h a n d l e s   2  a re   not   l o a d e d .  

In  f i g .   7  the  a c t u a t i o n   means   6  i s   shown  in  the  p o s i t i o n  

i t   t a k e s   when  the   h a n d l e s   2  a re   n e a r   t h e i r   l o w e r   l i m i t  

p o s i t i o n .   In  t h i s   p o s i t i o n   s p r i n g   11  has  b e e n   c o m p r e s s e d  

s u b s t a n t i a l l y   so  t h a t   t he   s p r i n g   f o r c e   has  i n c r e a s e d  

s u b s t a n t i a l l y .   At  the  same  t ime   the  moment  arm  A  o f  

the  s p r i n g   f o r c e   r e l a t i v e   to  the  a x i s   5  has  b e e n  

s h o r t e n e d .   T h i s   o c c u r s   in  such  a  way  t h a t   the   m o m e n t  

of  the  s p r i n g   f o r c e   a b o u t   the  a x i s   5  r e m a i n s   s u b s t a n t -  

i a l l y   c o n s t a n t   o v e r   the  m a j o r   p a r t   of  the  r a n g e   o f  

movement   of  the  h a n d l e s   2.  Th i s   is  shown  in  f i g .   8 

which   shows  how  the  f e e d   f o r c e   F  a p p l i e d   a g a i n s t   t h e  

h a n d l e s   2  v a r i e s   w i t h   the   d o w n p r e s s i n g   d  in  a  t e s t e d  



c a s e .   The  s u b s t a n t i a l l y   c o n s t a n t   f o r c e   F  w h i c h   i s  

o b t a i n e d   a f t e r   a  c e r t a i n   d o w n p r e s s i n g   of  the   h a n d l e s  

2  can  be  c h a n g e d   by  means  of  the   a d j u s t m e n t   s c r e w s   9 .  

When  t he   m a c h i n e   works   and  f e e d   f o r c e   is  a p p l i e d   v i a  

the  h a n d l e s   2  the  m a c h i n e   h o u s i n g   1  can  o s c i l l a t e   i n  

the  w o r k i n g   d i r e c t i o n   of  the   t o o l   3  w i t h o u t   t h e s e  

v i b r a t i o n s   b e i n g   t r a n s f e r r e d   to  any  s u b s t a n t i a l   d e g r e e  

to  the   h a n d l e s   2  and  the   m a c h i n e   o p e r a t o r .  



1.  A  d e v i c e   f o r   h a n d - h e l d   hammer  m a c h i n e s   f o r  

. d a m p i n g   of  v i b r a t i o n s   t r a n s f e r r e d   to  a  h a n d l e   ( 2 )  

of  the  m a c h i n e ,   c o m p r i s i n g  a   m a c h i n e   h o u s i n g   ( 1 )  

and  a  h a n d l e   means   ( 2 , 1 3 , 5 , 6 )   p i v o t a l l y   j o u r n a l l e d  

a b o u t   an  a x i s   on  the   m a c h i n e   h o u s i n g   ( 1 )  

c h a r a c t e r i z e d   t h e r e b y  

t h a t   the   d e v i c e   c o m p r i s e s   at  l e a s t   one  s p r i n g   ( 1 1 ) ,  

wh ich   is  a r r a n g e d   in  such  a  way  r e l a t i v e   to  s a i d  

h a n d l e   (2)  and  s a i d   m a c h i n e   h o u s i n g   (1)  t h a t   s a i d  

s p r i n g   is  c o m p r e s s e d   when  s a i d   h a n d l e   (2)  is  p r e s s e d  

down  and  at   the   same  t ime  the  moment   arm  (A)  of  t h e  

s p r i n g   f o r c e   r e l a t i v e   to  s a i d   a x i s   (5)  is  s h o r t e n e d  

in  such  a  way  t h a t   the   moment  of  t he   s p r i n g   f o r c e .  

a b o u t   s a i d   a x i s   r e m a i n s   s u b s t a n t i a l l y   c o n s t a n t   o v e r  

the  m a j o r   p a r t   of  the  r a n g e   of  m o v e m e n t   of  s a i d  

h a n d l e   ( 2 ) .  

2.  A  d e v i c e   a c c o r d i n g   to  c l a i m   1 ,  

c  h  a  r  a  c  t  e  r  i  z  e  d   t  h  e  r  e  b  y  

t h a t   s a i d   h a n d l e   means  c o m p r i s e s   two  h a n d l e s   ( 2 )  

each   c o n n e c t e d   w i t h   an  arm  (13)  and  an  a x l e   ( 5 )  

r o t a t a b l y   j o u r n a l l e d   in  the  m a c h i n e   h o u s i n g   ( 1 ) ,  

s a i d   a x l e   b e i n g   c o n n e c t e d   w i t h   s a i d   arms  (13)   a t  

a  d i s t a n c e   f r o m   s a i d   h a n d l e s   ( 2 ) .  

3.  A  d e v i c e   a c c o r d i n g   to  c l a i m   2 ,  

c  h  a  r  a  c  t  e  r  i  z  e  d   t  h  e  r  e  b  y  

t h a t   s a i d   a x l e   (5)  is  p r o v i d e d   w i t h   a c t u a t i o n   m e a n s  

(6)  b e i n g   c o u p l e d   to  s a i d   s p r i n g   (11)   in  such  a  way  

t h a t   one  end  of  the  s p r i n g   is  moved  a l o n g   a  c u r v e  

s u b s t a n t i a l l y   in  form  of  a  c i r c u l a r   a rc   when  s a i d  

a x l e   (5)  is  t u r n e d .  

4.  A  d e v i c e   a c c o r d i n g   to  c l a i m   3 ,  

c  h  a  r  a  c  t  e  r  i  z  e  d   t  h  e  r  e  b  y  



t h a t   the   o t h e r   end  of  s a i d   s p r i n g   (11)   i s  

s u b s t a n t i a l l y   u n m o v e a b l e   r e l a t i v e   to  t he   m a c h i n e  

h o u s i n g   ( 1 ) .  
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